Co-ordinated regulation of neurogenin-3 expression in the maternal and fetal pancreas during pregnancy.
Several studies have shown increased beta cell mass during pregnancy in both rodents and humans. Proliferation of existing beta cells seems to be the predominant mechanism in rodents, whereas the mechanism in humans is unclear. We hypothesized that neogenesis contributes to the increased beta cell mass in pregnancy and that circulating factors are involved. Pancreatic tissue from mice and rat and serum from pregnant women. Morphometric analysis of pancreas of pregnant and nonpregnant mice was carried out by immunocytochemical staining for the neogenic marker neurogenin-3. Messenger RNA levels of neurogenin-3 and the transcription factor musculoaponeurotic fibrosarcoma oncogene family protein B in fetal rat pancreas cells, cultured with serum from pregnant women, were measured by quantitative polymerase chain reaction. The number of neurogenin-3-positive cells present in pregnant mice was increased compared with nonpregnant mice. Neurogenin-3 and musculoaponeurotic fibrosarcoma oncogene family protein B mRNA was detected in fetal rat pancreas exposed to serum from pregnant women. In pregnant mice we found a 3.6-fold increase in beta cell volume at day 18 compared with nonpregnant mice and a 3.5-fold increase in neurogenin-3 volume at day 14, mainly located in the acinar compartment where it was eightfold higher than in nonpregnant mice. In fetal rat pancreatic cells exposed to serum from pregnant women we found a marked increase in both neurogenin-3 and musculoaponeurotic fibrosarcoma oncogene family protein B mRNA levels in fibroblast-like cells. These results suggest that neogenesis contributes to the increased beta cell mass in pregnancy and that circulating factors are involved in beta cell formation in both the maternal and fetal pancreas during pregnancy.